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INTRODUCTION
Egusi-melon (Citrullus lanatus (Thumb.) Matsum & Nakai) is a member of the Cucurbitaceae family (Schippers, 2000) . It is a variety of melon seed which is popularly called 'Egusi' in West Africa (Akpambang et al., 2008) . Other common names include, 'Ibara', wild watermelon (Abrefa, 2003) and egusimelon (Ayodele and Salami, 2006; Idehen et al., 2008; Ojieh et al., 2008) . The crop is widely cultivated in Nigeria (Ezeike and Offen, 1989; Jolaoso et al., 1996; Anuebunwa, 2000) and other African countries for its seeds ( Ogbonna and Obi, 2007) . The seeds provide a well relished condiment for soup. It is rich in vegetable protein, fat and vitamins (Rehn and Espig, 1991; Fayemi, 1999 , Adewusi et al., 2000 . The seeds contain up to 50% oil (Olaefa et al., 1994; Fakou et al., 2004; Achu et al., 2005) and 35% protein (Fakou et al., 2004) . In spite of the nutritional value of egusimelon, its benefit to farmers and the land this nutritional age -old resource is languishing (DSC, 2006) . It is one of the most neglected vegetable crops in tropical agricultural research ( William and Isaq, 2002; Makinde et al., 2014) . Idehen et al., (2007) noted that the only breeding work that has been done on egusi-melon that is directed towards producing a high yielding variety has been limited to selection based on the examination of varietal differences. If given attention, the plant is likely not only to improve nutrition but also farmer's income (DSC, 2006) Characterization of closely related plant species is nowadays greatly supported via examination of various decisive genetic criteria such as random amplified polymorphic DNA (RAPD) ( Adeyemo and Ojo, 1991) . It is reported as a promising tool for the authentication of medicinal plant species and especially useful in species or varieties that are morphologically and/or phytochemically indistinguishable ( Adeyemo and Ojo, 1991) . Molecular marker technologies offer alternatives for the identification of accessions and genetic diversity. Idahosa et al., (2010) noted that the magnitude of genetic variability present in the base population of any crop species is important in crop improvement and as such must be exploited by plant breeders for yield improvement. Other factor important to the plant breeder includes the morphological as well the physico chemical parameters in terms of percentage fat and protein content (Ndukauba et al, 2015) . RAPD has been used to resolve taxonomic relationships providing a quantitative measure of genetic diversity between species and genres (Silberstein et al., 1999). The variability among European melon breeds using RAPD molecular marker was relatively low compared to lentils Garco- Rodrigez et al., 1996) . Furthermore, Mliki et al., (2001) studied genetic differences among African melon landraces using molecular markers. Their results revealed variation among landraces. Erdine et al., (2015) also studied the genetic diversity of Turkish landraces of melon by RAPD and ISSR primers, their result also showed variation between accessions. RAPD and ISSR markers selected to characterize the traditional landraces of curcumins melon groups in Palestine, because it is informative, easy to use, cheap, and quick and no sequence information required, (Zhang et al., 2012) . The aim of this study is to do a morphological and molecular characterisation of Egusi-melon (Citrullus Lanatus (Thumb) Matsum and Nakai) found in different ecological zones in Nigeria.
MATERIALS AND METHODS

Evaluation of ten egusi-melon accessions
Ten egusi-melon accessions collected from five ecological zones of Nigeria were used for the experiment. Each accession was given a code name for easy identification. Two (2) of the accessions each were obtained from the Derived savannah ecological zone, Forest ecological zone, Northern Guinea Savanna, Southern Guinea Savanna and Sudan Savannah respectively Extraction Dried and de-hulled Egusi Seed samples per accession were ground by using mortar and pestle to fine powder and genomic DNA was extracted by using the Cetyl Trimethyl Ammonium Bromide (CTAB) method (Doyle and Doyle, 1987).
Random Amplified Polymorphic DNA (RAPD) assay
Three RAPD primers were used, RAPD-PCRs were performed using random decamer sets according to Williams et al., (1993) .The reactions were performed twice for each primer by thermo cycler in 25µl reaction volumes containing the following: 30 ng genomic DNA, 0.2 mmo1/l primer, 0.5 unit taq DNA polymerase, 0.1 mmol/l of each dNTP, 1.5 mmo1/l MgC12, and reaction buffer Ten accessions of egusi melon were investigated using seed morphology, percentage protein and fat content as well as their molecular characters. The morphological features of the seeds revealed, they range in size from medium to large brown or golden yellow with thin or thick edge. The results obtained for percentage seed fat content showed SMATK-KD (43.90) and MAD-NG (43.69) had the highest mean values while the least mean value for percentage seed fat content was obtained from KTGO-GMB (20.07). Results obtained for percentage seed protein content revealed that the accessions KTGO-GMB (23.50) and OKIJA-AN (17.59) had highest mean values for protein content while GUS-ZAM (13.96) and AGU-ENU (14.35) produced the least mean values. The results obtained for seed weight revealed that AGU-ENU (12.90) and ) had the highest mean weight obtained for 100 seeds while OKIJA-AN (10.8) and MAS-NAS (10.90) had the least mean weight values. Total genomic DNA was extracted using Cetyl Trimethyl Ammonium Bromide (CTAB) protocol. Genetic relatedness and variation was determined by Random Amplified Polymorphic DNA (RAPD) PCR analysis. Three primers were used, OPA 13, OPA 16 and OPA 18. The results of dendrogram obtained from the pooled data revealed high level of dissimilarity or diversity of 67.5% among the accessions of the melon. RAPD markers are suitable in assessing genetic diversity and can aid in the identification of desirable qualities for the introduction of new genes into breeding materials.
(1.5mmo1/l MgC12, 10 mmo1/l Tris-HC1 (pH = 9), 50 mmo1/l KC1, 0.1% volume fraction of Triton X-100, and 0.2 mg/ml bovine serum albumin (BSA)). Amplification included 40 cycles of 1 min at 94 o C, 90 s at 36 o C, 2 min at 72 o C, with 2 min initial denaturation, and 5 min final extension. RAPD-PCR products was separated by gel electrophoresis (1.5% agarose, 1X Tris Acetate EDTA (TAE) buffer, and 0.5µg/ml ethidium bromide). PCR products were loaded in the gel as follows: 8µl of PCR product and 3µl of 6X sample loading buffer. Gel was run at voltage 120V for 1 hour in 1X TAE buffer, bands were visualized under a UV trans illuminator and photographed. 
Protein and fat content analysis
The nitrogen content was determined by Kjeldahl method described by Pearson (1976) and nitrogen content was converted to protein by multiplying by a factor of 6.25. Crude fat content of samples was done by Heating the sample with concentrated HCl .This dissolves the fat and other materials. The fat is then extracted with suitable solvents (diethyl ether).
Data Scoring and Analysis
Amplified DNA fragments that were reproducible were translated into binary character matrices (1 for presence, 0 for absence) (Podani, 2016). The commercial software package SPSS (version 16) was used to develop similarity matrices based on Jaccard coefficient and the data used to construct dendrogram for cluster analysis based on the Jaccard coefficient (Podani, 2016) . 
RESULTS AND DISCUSSION
Results
Morphology of Egusi Melon Seed Accessions:
Morphological features of the ten egusi melon seeds revealed that they range in size from medium to large brown or golden yellow seeds with thin or thick edge as shown figure 1 
Molecular Analysis of ten egusi melon seed accessions
Three oligonucleotide primers were used of which the number of bands produced per primer varied from two for OPA 16, nine for OPA 13 and ten for OPA-18 as shown by figures 5, 6 and 7 respectively. The Primer Specific Scoring of bands in ten (10) Table 6 The Scorable band used for the construction of Dendrogram The genetic distance (%) in ten egusi melon accessions based on RAPD pooled over three primers is shown in table 7. Accessions AMIZI-AB, OFATK-KW and OKIJ-AN shows high level of similarity because all the accessions mentioned clustered at the same level of coefficient which shows 100% similarity.
Dendrogram depicting ten egusi melon seed accessions based on genetic characteristics is shown in Figure 8 
DISCUSSION
This study was conducted to determine ten Egusi melon seed accessions morphology including mean seed weight, percentage seed fat and protein content as well as its genetic relatedness and variation. Observed among the accessions studied were the Range of seed sizes and their colors. The morphological features of the seeds revealed they range in size from medium to large brown or golden yellow seeds with thin or thick edge which supports the studies by Mohr (1986) that seeds of melon crops, ranged in size from very small seed size to large seed sizes. et al., (1993) .
The RAPD profiles of ten accessions of egusi melon were separately compared to find out the differences among them by the occurrence of polymorphic bands. The percentage polymorphism was calculated using Nei .and Li formula (Nei and Li, (1979) . 21 scorable bands were produced in ten accessions with 3 primers. The number of bands produced per primer varied from two for OPA 13, nine for OPA 16 and ten for OPA-18. The average number of bands per primer was 7 out of 21 and 10 were polymorphic (47.62%). The average number of polymorphic bands was 7 per primer only. These findings concurs with that of Mihalte et al., (2011) that RAPD fragments vary with primers as well as species. All the identifiable RAPD bands for the three primers were polymorphic. The primers OPA-13, OPA-16 and OPA-18 produced 100 per cent polymorphism. This result is close to the findings of Idehen et al (2007) that 50 accessions of egusi Melon show 93.60% polymorphism. The results of dendrogram obtained from the pooled data revealed high level of dissimilarity or diversity of 67.5% among the accessions of the melon. The results agree with the findings of Jacob et al., (2016) that 5 melon seeds obtained (51%) variation and that these variations were attributed to variation within individuals. The dendrogram constructed for pooled data show two major clusters, the KTGO-GMB and SMATK-KD. The accession KTGO-GMB was found in another cluster distinctly separated from other accessions. Within the sub-clustered GUS-ZAM accession revealed some level of dissimilarity when compared with other accessions such as AMIZI-AB, OFATK-KW, OKIJ-AN,, MAD-NG, AGWU-EN, SULTK-NG and MAS-NAS. However it was interesting to observe that within this subcluster, AMIZI-AB, OFATK-KW and OKIJ-AN shows high level of similarity because all the accessions mentioned clustered at the same level of coefficient which shows 100% similarity. The rest of the accessions were found in another sub-cluster showing low level of dissimilarity among each other. The amount of genetic diversity observed in molecular studies depends on the number and the types of primers used and amount of diversity among the accessions used in the investigation (Mliki et al., 2001) The genetic diversity observed in this study could be attributed to either the divergent lines examined or the wide geographical spread of the melon accesssions. Furthermore, the selected primers were able to recognize the genetic differences among accessions.
CONCLUSION
It is known that egusi melon is an excellent source of important nutrients such as fat and protein. From the results, SMATK-KD, MAD-NG, and AGU-ENU are excellent sources of fat while KTGO-GMB and OKIJA-NG are excellent sources of protein. These egusi melon seeds are valuable dietary supplements especially for people in the rural areas where there are lack of adequate access to dairy foods and meats. RAPD markers are suitable in assessing genetic diversity and can aid the identification of desirable qualities for the introduction of new genes into breeding materials. This study serves as a basis to encourage further characterization of Egusi melon seed accessions.
